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(Experimental  Investigations) 

The  role  of  factors  of  the  surrounding  medium,  including  air 
and  objects  of  the  working  unit,  in  the  spreading  of  pathogenic 
microbes  and  viruses  has  been  established  both  experimentally  and 
by  clinico-epideuiological  observations.  Therefore  the  clearing 
up  of  the  details  of  the  aerial  method  of  spreading  pathogenic 
microbes  among  people  creates  the  prerequisite  for  an  active  attack 
on  this  process,  and  by  this  promotes  the  development  of  measures 
for  preventing  the  development  and  spreading  of  airborne  infections. 
The  danger  of  a  bacterial  (viral)  aerosol  depends  not  only  in  its 
stability,  but  also  the  capacity  of  the  pathogenic  microorganisms 
to  preserve  their  viability  and  virulence  while  existing  in  the  air. 
It  is  necessary  to  note,  however,  that  the  duration  of  survival  and 
preservation  of  biological  activity  (virulence)  by  pathogenic  mi¬ 
crobes,  including  hemolytic  staphylococci  and  streptococci,  in  the 
air  and  on  objects  of  the  working  unit  have  still  been  studied 
insufficiently. 

Tioe  first  works  on  the  study  of  survival  of  microorganisms 
which  are  suspended  in  the  air  were  carried  out  in  the  thirties  of 
the  current  century.  Having  sprayed  broth  cultures  of  pneumococci 
and  hemolytic  and  virictans  streptococci,  and  also  the  diphtheria 
bacillus  in  an  air  medium,  W.  V/ells  and  VV.  Stone  (1954)  established 
tnat  these  microorganisms  remain  viable  in  the  air  for  48  hours. 

According  to  the  findings  of  S.  S.  Rechmenskiy  (1944),  beta- 
hemolytic  streptococcus,  when  sprayed  in  the  air  of  an  isolation 
room  at  a  temperature  of  16-17°  and  humidity  of  60-65/b,  preserves 
its  viability  in  the  aerosol  for  20  hours.  As  established  by  tne 
author,  tno  viability  and  virulence  (for  white  mice)  of  this  micro¬ 
organism,  which  had  settled  out  from  the  aerosol  onto  glass  par¬ 
titions  in  the  room,  were  preserved  for  5  days.  In  the  experiments 
of  V.  I.  Vashkov  and  Ye.  K,  Serebryakovaya  (1954)  hemolytic  strep¬ 
tococcus,  suspended  in  the  air  of  an  experimental  room,  was  detected 
19  hours  after  a  suspension  of  it  was  sprayed. 
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G.  Schecnmeister  and  L.  Goldberg  (1950),  in  study  in,-,  one  sta¬ 
bility  of  streptococcus  2ooopiaer.iicus  in  uir  at  a  temperature  of 
18-20°  and  relative  nur.iidity  of  58-42 ,o,  established  tn at  tneir  sur¬ 
vival  in  an  aerosol  depends  on  the  nature  of  the  liquid  in  which  tne 
microbial  suspension  being  sprayed  was  prepared.  The  longest  sur¬ 
vival  rate  was  observed  in  an  aerosol  from  a  suspension  on  tryptoso- 
phoaphato  broth  with  1C$  bovine  serum.  Xi .  wells  (1955),  while  observ¬ 
ing  viability  of  v~riou3  microbes  which  were  sprayed  in  the  air  at 
room  temperature  and  70>  relative  humiuity,  showed  that  staphylococcus 
is  quite  stable  in  an  aerosol  state.  It  was  detected  in  the  air  on 
the  6th  day  after  the  experiment  was  set  up. 


V.  V.  Vlodavets  (1956),  while  studying  the  colloiaal-cnemical 
properties  of  an  aerosol  of  Staphylococcus  albus,  detected  that  at 
high  indices  of  humidity  (79-91%)  the  concentration  of  microbes  in 
the  dust-borne  and  droplet  phases  decreases  rapidly.  At  a  low 
humidity  (23-35%)  staphylococcus  is  preserved  longer  in  the  air  in 
both  phases  of  the  aerosol.  L.  ?.  lerlina  (1955)  studied  tne  sur¬ 
vival  of  virulent  staphylococcus  in  the  dust-borne  phase  of  an  aerosol 
under  the  influence  of  natural  factors  of  tne  external  medium.  The 
experiments  were  set  up  on  test  objects  (wool  and  cotton)  which  were 
sown  with  a  culture  of  staphylococcus,  both  protected  by  protein  and 
also  devoid  of  this  protection.  The  author  showed  that  staphylococci, 
protected  by  a  protein  membrane,  in  the  dust-borne  phase  in  diffuse 
light  survived  from  194  to  216  days  and  preserved  their  virulence 
for  129—170  days.  If  the  same  staphylococci  were  deprived  of  tne 
protein  protection,  then  in  the  dust-borne  phase  they  remained  viable 
for  several  days. 

It  was  established  in  the  observations  of  i.I.  A.  Zlatoust  (1957) 
that  Staphylococcus  aureus,  sown  on  surrounding  objects  (fragments 
of  cotton  tissue)  in  the  form  of  the  droplet  phase  of  an  aerosol, 
under  conditions  of  darkness  at  room  temperature  preserves  its  via¬ 
bility  and  biological  properties  for  84  days.  Following  the  admission 
of  daylight  in  the  room  situation  tne  stapuylococci  on  the  same 
objects  were  preserved  for  42  days,  but  losses  of  their  biological 
properties  set  in  in  the  3rd  week. 


It  can  be  seen  from  the  citod  literature  review  that  data  on 
the  influence  of  temperature  and  relative  humidity,  and  also  other 
natural  factors  of  the  external  medium,  on  the  survival  of  pathogenic 
staphylococci  and  streptococci  in  the  air  and  on  surrounding  objects 
are  very  limited,  moreover  the  results  of  observations  conducted  by 
different  investigators  on  the  periods  of  survival  of  these  micro¬ 
organisms  in  the  external  environment  are  quite  contradictory. 

The  objects  of  our  investigations  were  cultures  of  hemolytic 
staphylococcus  (7  strains)  and  hemolytic  streptococcus  (4  strains) 
which  were  freshly  isolated  from  patients,  nil  the  strains  of  staphy¬ 
lococcus  possessed  well  expressed  hemolytic  properties,  oaused  tho 
coagulation  of  citrate  plasma  of  rabbit  blood  in  4-6  hours,  and 
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caused  ti'j  death  of  white  nice  in  72  hours  following  intraperitoneal 
administration#  Hemolytic  streptococci  were  characterized  by  typical 
morphological  and  cultural  properties,  and  also  virulence  for  white 
mice . 

1’he  tests  were  set  up  in  an  hermetic  chamber  with  a  capacity  of 
160  liters  at  temperature  ranges  which  are  encountered  undor  natural 
conditions:  from  14  to  29°  and  a  relative  humidity  from  45  to  87>o. 

For  obtaining  the  droplot  phase  of  the  aerosol  we  used  suspen¬ 
sions  of  24-hour  cultures  of  the  microorganisms  being  tested*  aer¬ 
osols  were  created  with  the  help  of  an  electric  inhaler  under  the 
action  of  a  compressor.  The  inhaler  made  it  possible  to  obtain  drops 
with  a  diameter  of  2-3  microns.  The  process  of  spraying  the  suspen¬ 
sion  of  microbes  lasted  for  several  seconds.  As  liquids  for  suspend¬ 
ing  the  24-hour  cultures  of  microbes  we  used:  distilled  water,  meat- 
peptone  broth,  blood  serum,  physiological  solution  of  sodium  chloride 
and  saliva. 

For  creating  the  dust-borne  phase  of  tne  aerosol  we  used  the 
dust  from  an  inhabited  accommodation*  The  dust,  which  was  collected 
with  the  help  of  a  vacuum  cleaner,  was  passed  twice  through  a  sieve, 
disseminated  on  Petri  dishes,  and  sterilized  with  dry  heat  at  160° 
for  2  hours.  The  sterile  dust  was  sown  with  a  culture  suspension 
of.  staphylococcus  or  streptococcus  with  a  density  of  20—30  billion 
microbial  bodies  in  1  ml*  Subsequently  the  seeded  dust  was  treated 
by  the  method  described  by  V.  V.  Vlod-vets  (I960)*  The  dust-borne 
phase  of  the  aerosol  was  created  in  the  above  mentioned  chamber  by 
means  of  spraying  dust,  sown  with  tne  microorganisms  being  tested, 
with  the  help  of  a  powder  blower.  As  a  result  of  the  spraying  (20- 
-30  mg  of  contaminated  dust)  an  aerosol  was  obtained  in  the  chamber 
which  had  a  particle  size  within  limits  from  2  to  50  microns* 

Tho  tosts  were  reproduced  both  in  still  air  and  also  in  an  air 
medium  which  was  found  in  constant  motion*  In  tho  latter  case  for 
sustaining  the  movement  of  tho  air  a  two-blade  blower  was  mounted  on 
the  bottom  of  the  chamber.  It  operated  at  a  rate  of  40  rpm* 

In  various  periods  of  time  after  sowing  of  the  air  medium 
the  chamber  samples  of  air  vie  re  taken  by  the  sedimentation  (cup)  and 
aspiration  (Rechmenskiy  bacteria  trap)  methods*  For  detection  of 
streptococcus  vie  used  Garro  medium,  and  for  staphylococcus  -  salt 
agar. 

For  collection  of  air  samples  by  t no  sedimentation  method  two 
cups  with  the  corresponding  selective  medium  were  exposed  in  tho  cham¬ 
ber  (5  minutes  each  time).  After  this  exposure  the  aisnes  were 
removed  from  the  chamber  and  incubated  for  24  hours  at  37°.  The  num¬ 
ber  of  colonies  from  a  aeries  of  these  dishes,  successively  exposed 
in  the  chamber  up  to  24  hours  from  the  onset  of  seeding  of  tne  air. 
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made  it  possible  to  determine  the  intensity  of  sedimentation  of  parti¬ 
cles  from  tnc  aerosol  of  the  microbe  bo inp  tested. 

The  number  of  viable  microbes  which  remained  suspended  in  the 
air  was  determined  by  tic  aspiration  method,  i'or  this  purpose  10 
liters  of  air  was  passed  through  the  Keciuienskiy  bacteria  trap  after 
the  presence  of  the  corresponding  microorganism  in  the  air  was  no 
longer  recorded  by  the  cup  method.  The  liquid  from  the  bacteria 
trap  wuM  inoculatoci  on  the  same  select ivo  uodiu.  The  uoedings  wore 
incubated  for  24  hours  at  37°.  Based  on  tne  number  of  colonies 
which  grew  on  tne  dishes  with  the  selective  media,  recalculated  for 
the  volume  of  air  passed,  we  established  the  number  of  via  le  speci¬ 
mens  which  remained  in  a  suspended  state  in  the  air  medium  of  the 
chamber. 

A  series  of  tests  vms  set  up  for  studying  the  survival  of  staphy¬ 
lococcus  and  streptococcus,  suspended  in  the  air  in  the  droplet  phase 
of  an  aerosol,  depending  on  the  temperature  of  the  surrounding  medium. 
As  tne  investigations  showed,  the  most  stable  were  aerosols  which 
were  formed  on  distilled  water  with  i)o  serum. 

The  results  of  these  tests  by  individual  groups  are  presented 
in  figures  1  and  2.  As  can  be  seen  from  tne data  given  in  tne  drawings, 
with  an  increase  of  air  temperature  there  is  a  regular  decrease  in 
the  number  of  both  streptococci  and  staphylococci  which  are  isolated 
from  the  aerosol,  i.e.,  under  these  conditions  taeir  death  is  speeded 
up. 

Thus,  at  a  temperature  of  22-25°  in  6  hours  after  spraying  of  a 
suspension  of  staphylococci  28. 7>  microbes  was  revealed,  wnile  at  a 
temperature  of  14-17°  in  this  same  interval  45.3^  remained  viable. 

In  12  hours  22)?a  of  the  stapnylococci  remained  viable  in  tne  first 
case,  wnile  in  the  second  case  52.5/*  of  tne  microbes  remained  viable 
in  tne  air.  And,  finally,  after  4  days  at  a  temperature  of  22-25° 

0.72^o  of  the  staphylococci  remained  viable,  and  at  a  temperature  of 
14-16°  they  were  isolated  in  the  proportion  of  8.2;a.  It  is  necessary 
to  note  that  in  the  last,  case  (at  14-1C°)  staphylococci  wore  isolated 
(0.5?o)  from  tho  air  still  on  the  8th  day  after  creation  of  tho  aerosol. 

An  analogous  regularity  is  observed  in  tne  series  of  tests  rel¬ 
ative  to  the  survival  of  hemolytic  streptococci  in  the  droplet  phase 
of  an  aerosol  under  the  same  conditions.  At  a  temperature  of  21-25° 
quite  rapid  death  of  streptococci  is  recorded.  Thus,  in  6  hours 
after  spraying  of  a  suspension  of  this  microbe  3.5>»  of  streptococci 
is  Isolated  from  the  air(96.5$«  perished).  At  a  temperature  of  14-16° 
in  this  same  interval  18^>  of  the  streptococci  remained  viable.  In 
the  course  of  72  hours  the  air  of  the  chamber  was  already  practically 
sterile,  since  in  samples  of  test  and  control  investigations  strepto¬ 
cocci  were  not  detected. 

In  comparing  the  results  of  these  tests  it  is  possible  to  note 
that  streptoooooi  are  less  stable  in  air  than  staphyloooooi. 
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Figure  1.  Survival  of  staphylococci  in  the  air  of 
various  temperatures. 

ob^OTiw™!aphylococci  ln  u  (b)  hoursi  <c) 


figure  2 .  Survival  of  streptococci  in 
various  temperatures* 

Key:  (a)  Streptooocoi  in  (b)  hours; 
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Influence  of  humidity  on  the  survival  of  streptococci  and  staphylococci  in 
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In  these  series  of  tests  the  humidity  of  the  air  varied  insig¬ 
nificantly  (fluctuations  were  recorded  with  limits  from  40-5o;:o  to 
43-59p>).  Therefore  it  can  be  considered  that  here  the  tested  micro¬ 
organisms  died  mainly  due  to  the  temperature  influence,  ; ince  the 
latter  changed  within  considerable  1  baits  (from  14  to  25°).  apparently 
under  these  test  conditions  humidity  did  not  play  a  significant  role. 

For  clearing  up  the  influence  of  humidity  on  the  survival  of 
streptococci  and  staphylococci  which  are  suspended  in  tae  air  a 
special  series  of  test3  was  set  up  in  two  variants.  In  the  first 
variant  the  investigations  were  conducted  at  a  comparatively  low 
temperature  (16-17°) ;  in  the  second  variant,  conversely,  at  a  higher 
(27-29°)  temperature.  In  both  variants  a  compprison  was  made  of  tae 
influence  on  these  microorganisms  of  a  relative  air  humidity  within 
limits  of  40-57  and  84-92^.  The  increase  of  relative  humidity  of 
the  air  was  achieved  by  wetting  it  v/ita  water  vapor. 

The  results  of  the  investigations  by  groups  of  tests  in  this 
series  are  given  in  Table  1.  As  can  be  seen  from  the  data  in  Table  1, 
at  a  temperature  of  16-17°  and  increased  relative  air  humidity  there 
is  an  increase  in  the  survival  rate  of  staphylococci  which  are  sus¬ 
pended  in  it.  Thus,  in  30  minutes  after  spraying  of  a  suspension  of 
staphylococci  the  number  of  microbes  isolated  from  moist  air  (test) 
comprised  133>a  relative  to  the  number  of  microbes  detected  in  dry  air 
(control);  in  60  minutes  the  number  of  viable  microbes  in  the  test 
investigations  comprised  145^,  in  2  hours  -  142/6,  and  in  4  hours  - 
131*>.  it  follows  frv.m  this  that  at  a  temperature  of  16-17°  for  the 
entire  extent  of  the  test  (duration  of  4  hours)  in  moist  air  more 
staphylococci  were  revealed  in  a  comparison  with  dry  air.  Conse¬ 
quently,  an  incroase  of  relative  humidity  at  a  comparably  low  tem¬ 
perature  under  conditions  of  an  enclosure  (16-17°)  promotes  tho  more 
prolonged  survival  of  staphylococci. 

In  the  third  group  of  tests,  conducted  with  an  aerosol  of 
streptococci  at  the  same  temperature  (15-16°),  in  30  and  60  minutes 
after  spraying  of  a  susponsion  of  microbes  in  moist  air  a  greater 
number  of  microbes  was  detected  (correspondingly  126  and  ll>s)  than 
in  dry  air,  just  as  in  tno  previous  group  of  tests#  Subsequently, 
however,  an  opposite  phenomenon  is  observed,  i.e.,  a  decrease  in  the 
number  of  stroptocooci  under  conditions  of  moist  air  (tost)  in  oobk 
parison  with  non-moiat  (control).  Thus,  in  2  hours  the  number  of 
streptococci  detected  at  increased  humidity  comprised  7j$#,  and  in 
4  hours  -  56^  relativo  to  the  number  of  thorn  in  dry  air.  Thus  an 
increase  of  relative  humidity  has  a  positive  influence  on  the  stabil¬ 
ity  of  streptococoi  in  the  air  only  in  the  first  60  minutes  after 
they  have  been  sprayed.  Later,  conversely,  in  moistened  air  the 
intensified  death  of  streptoooooi  is  recorded  in  comparison  with 
dry  air# 
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In  the  second  and  fourth,  groups  of  tests,  conducted  at  a  tem¬ 
perature  of  27-29°,  an  increaso  of  relative  humanity  did  not  exert  a 
favorablo  influence  on  the  stability  of  tacse  ir.i  c  r  o  or ga  n  1  a  ms  in  air. 
Under  tneso  conditions  both  at  a  low  ( 40-60, j )  and  hign  (30-92^) 
humidity  the  quite  rapid  death  of  streptococci  ana  staphylococci  is 
noted.  Hero  it  is  necessary  to  stress  that  under  the  conditio. iS 
created  for  the  entire  poriod  of  tnc  tost  streptococci  were  separated 
from  the  air  in  a  lesser  quantity  than  ataphylocoec i.  Consequently 
streptococci  in  an  aerosol  state  are  more  sensitive  to  unfavorable 
factors  of  the  external  environment  in  comparison  with  staphylococci. 

Investigations  for  studying  the  aerodynamic  properties  of  tho 
dust-borne  phase  of  an  aerosol  of  the  tested  microorganisms  were 
carried  out  at  a  temperature  of  18-22°  and  relative  air  humidity  of 
45-60;j.  One  hour  after  the  seeding  7.5/o  of  streptococci  and  17.5p> 
of  staphylococci  remained  viable  in  it.  Two  hours  after  formation 
of  the  dust-borne  phase  of  the  aerosol  4p>  of  streptococci  and  12.5^ 
of  staphylococci  preserved  their  viability. 

By  the  end  of  the  8th  hour  of  existence  of  the  aerosol  6 )o  of 
the  staphylococci  and  O.ljo  of  tho  streptococci  remained  viable  in 
the  air.  These  findings  also  testify  that  staphylococci  in  the  dust- 
borne  phase  of  an  aerosol  are  more  stable  than  streptococci. 

also  important  are  findings  on  the  length  of  survival  of  staphy¬ 
lococci  and  stroptococci  on  various  objects  in  the  environment  sur¬ 
rounding  man  following  their  contamination  by  droplet  and  dust-borne 
phases  of  aerosols.  For  clearing  up  this  problem  various  tost  objects 
-  fragments  of  cotton,  wool  tricot  fabric,  glass  plate,  porcelain, 
and  wood  -  were  placed  in  an  hematic  chamber  and  seeded  with  tae 
te3t  micro organisxas  in  the  droplet  or  dust-borno  phase  of  an  aerosol* 

The  microbe-infected  test  objects  wore  transferred  to  glass 
desiccators,  tho  covers  of  which  were  equipped  with  a  cotton  filter 
(for  ensuring  the  entry  of  storilo  air),  and  presorvod  under  various 
conditions  of  accommodation  for  a  prolonged  poriod*  During  storage 
the  test  objects  were  subjected  to  bacteriological  investigation* 

Colonies  of  staphylococci  and  stroptococci,  sown  out  from  the 
test  objects  aftor  various  porlods  of  storage,  were  subjected  to 
a  thorough  study*  Here  their  morphological  and  biological  properties 
were  checked,  which  made  it  possible  to  obtain  a  concept  not  only  of 
the  duration  of  survival,  but  also  of  the  preservation  of  biological 
activity  by  these  microorganisms* 

The  duration  of  preservation  of  viability  and  biological 
activity  of  staphylococci  and  streptococci  on  tne  tostod  objects,  as 
the  observations  showed,  fluctuated  from  several  days  to  several 
months*  The  duration  of  survival  of  theso  microorganisms  under  var¬ 
ious  conditions  of  storage  of  tho  test  objects  ie  influenced  by  tno 
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initial  amount  of  then  applied,  to  this  or  tnat  object.  In  a  small 
quantity  (tens  of  ceils  per  1  cm2)  survival  is  preserved  for  from 
2-lb  days  (streptococci)  to  6-27  days  (staphylococci);  in  a  large 
quantity  (tens  of  thousands)  the  microbes  survived,  as  a  rule,,  for 
from  b-5  weeks  ( streptococci)  to  b-8  months  (staphylococci).  On 
objects  which  wore  stored  in  the  dark  these  microorganisms  survive 
2-3  times  longor  than  under  conditions  of  natural  light. 

Biological  activity  (virulonco)  of  tno  tootod  microorganisms 
under  those  conditions  is  also  proserved  for  different  periods.  Thus, 
staphylococci  on  objects  which  were  sown  with  tho  droplet  phase  of  the 
aerosol  under  conditions  of  darkness  preserved  virulence  for  white 
nice  for  from  6-16  to  50-84  days,  with  the  aomission  of  natural 
light  they  lost  their  virulence  correspondingly  in  from  5-8  to  10-45 
days.  Virulence  of  staphylococci,  sovn  on  objects  in  tho  form  of  the 
dust-borne  phase  of  an  aerosol  is  preserved  for  more  prolonged  periods. 
Under  conditions  of  natural  light  in  the  bacterial  dust  these  micro¬ 
organisms  remained  virulent  for  from  9-17  to  54-95  days*  Staphylo¬ 
cocci  preserved  their  virulence  for  tne  longest  period  in  the  dark 
(correspondingly  from  20-36  to  142-176  days). 

An  analogous  regularity  is  noted  also  in  respect  to  streptococci* 
With  the  admission  of  natural  light  they  lost  their  biological  activ¬ 
ity  comparatively  rapidly  -  in  the  droplet  phase  by  the  3-7th,  and 
in  the  dust-’oorne  phase  by  the  8-lQth  day.  In  the  dark  these  prop¬ 
erties  of  streptococci  were  preserved  correspondingly  from  6-14  to 
20-25  days* 

These  findings  testify  that  hemolytic  staphylococci,  sown  on 
various  objects,  are  little  sensitivo  to  desiccation  and  therefore 
are  preserved  on  them  for  long  periods  both  in  tne  dark  and  with  the 
admission  of  scattered  light*  Hemolytic  streptococoi  turned  out  to 
be  quito  sensitivo  to  desiccation  under  the  some  conditions  of  their 
existence*  Thus,  hemolytic  staphylococci,  being  preserved  on  seeded 
objects  under  unfavorable  conditions  for  longer  periods  in  ooiqpari- 
son  with  hemolytic  streptococci,  without  a  doubt  present  a  greater 
threat  both  in  a  sanitary  and  epidemiologioal  respect. 

Conclusions 

1*  The  oorlods  of  preservation  of  viability  of  hemoiytio  staphy¬ 
lococci  and  streptocoooi  in  an  aorosol  state  depend  not  only  on  the 
temperature-humidity  rogimon  of  tho  air  medium,  but  also  on  the  nature 
of  tno  liquid  uaod  for  preparation  of  suspensions  of  taera.  Those 
ralorobos  preserve  viability  for  the  longest  period  in  an  aerosol 
which  is  formed  from  a  suspension  pro pared  on  distilled  water  with 
5J*  serum* 

2*  Hemoiytio  staphylococci  in  an  aerosol,  formed  on  distilled 
water  with  5)4  serum,  remain  viable  for  8  days,  while  hemoiytio  strep¬ 
tococci  under  these  some  conditions  are  revealed  in  tho  air  only  for 
3  days*  Biolog ical  activity  of  streptocoooi  here  is  preserved  for 
1  day,  and  of  staphylococci  -  for  6  days* 
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5.  Staphylococci,  found  in  oho  forn  of  a no  droplet  or  duct-borne 
phase  of  an  aerosol,  are  liable  sensitive  to  the  influence  of  room 
tempera ture  { 16-24*.)  and  moderate  relative  humidity  ( io-55,. ) .  -a  a 
high  relative  humidity  (30-S7>j)  and  increased  temperature  (27-23°) 
their  necrosis  in  the  air  is  speeded  up  noticeably,  under  tnose  con¬ 
ditions  they  are  preserved  in  the  aerosol  state  for  5  days. 


4.  Streptococci  in  an  aerosol  state  are  vory  sens^tivo  ao 
increased  temperature  at  harmfull  indices  of  relative  humidity  (43-00,9)  • 
High  relative  humidity  (80-87)))  with  increased  temperature  (27-28°) 
intensifies  the  influence  of  the  latter  on  their  survival  in  the  air. 
Under  those  conditions* streptococci  are  preserved  in  an  aerosol  for 
only  12  hours. 

5.  ^Maximum  periods  of  survival  of  staphylococci  (8  days)  and 
streptococci  (5  days)  in  the  air  and  the  preservation  of  their  biolog¬ 
ical  active  (correspondingly  6  days  and  24  hours)  are  recorded  at  a 
temperature  of  14-16^"  and  moderate  indices  of  relative  humidity  (45-60^). 
Apparently  an  increase  of  relative  humidity  at  a  comparatively  low 
temperature  of  the  air  medium  of  the  accommodation  can  promote  the 
effect  of  aerogenic  contamination. 

6,  On  objects,  sown  with  the  droplet  phase  of  an  aerosol,  staphy¬ 
lococci  in  the  dark  at  room  temperature  remain  viable  for  from  15  to 
106  days.  Their  virulence  under  these  conditions  is  preserved  from  6 

to  34  days,  with  the  admission  of  i&tural  light  they  are  preserved 
for  from  5  to  64  days.  Here  the  staphylococci  lose  their  virulonce 
in  5-45  days. 

7,  'Staphylococci,  seeded  on  objects  in  the  form  of  the  dust-borne 
phase  of  an  aerosol,  under  conditions  of  darkness  survive  for  a  longer 
period  (from  57  to  212  days).  Their  virulence  under  these  conditions 

is  preserved  for  from  20  to  176  days,  with  the  admission  of  n-tural 
light  they  remain  viable  for  18-115  days,  and  their  virulence  is  pre¬ 
served  for  9-95  days , 

8.  Streptococci,  , seeded  in  the  form  o f  the  droplet  phase  of  an 
aorosol  on  objects,  are  preserved  in  the  dark  for  4-12  days*  their 
virulence  is  lost  in  2-6  days.  Upon  admission  of  natural  light  thoy 
remain  viable  for  2-8  days,  and  thoy  lose  their  virulence  in  1-4  days. 

9,  Streptococci,  seeded  on  objects  in  the  form  of  the  dust-borne 
phase  of  an  aerosol,  preserve  their  viability  in  the  dark  for  from  10 
to  62  days.  Their  virulence  is  preserved  for  from  6  to  57  days*-  "with 
the  admission  of  natural  light  their  viability  is  reduced  to  6-55  days, 
and  virulence  is  preserved  for  from  5  to  20  days. 


lO.'-^tfumolytic  staphylococci  are  preserved  in  an  aerosol  3tate 
and  on  objects  of  the  work  unit  for  considerably  longer  periods  tiian 
hemolytic 
nificativo 

quarters  it  is  necessary  to  consider  not  streptococci  but  hemolytic 
staphylooocoi. 


streptococci  ^Therefore,  in  the  capacity  of  sanitary-sig- 
microorganismsfor  an  appraisal  of  the  air  medium  of  sick 
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